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(54) PRODUCTION OF SINGLE CRYSTAL 

(57)Abstract: 

PURPOSE: To obtain a single crystal without any 
crack and bubbly inclusions with good productivity by 
installing a substance transparent in the visible and 
infrared regions in the presence of a seed crystal and 
growing the single crystal according to the Bridgman 
method. 

CONSTITUTION: A platinum crucible 2 is installed in 
an electric furnace 1 and a melt 3 of a polycrystal 
melted by heating with a heater part is held in the 
crucible 2. A platy seed crystal 4 is placed under the 
platinum crucible 2 and a substance 5 transparent in 
the visible and infrared regions is installed under the 
seed crystal 4. Thereby, the melt 3 is brought into 
contact with the seed crystal 4 according to the 
Bridgman method. As a result, the melt is lowered under a furnace 1 kept at a lower 
temperature at a lowering speed according to the crystal growth to grow a single crystal in 
the crucible 2. Since the substance 5 transparent in the visible and infrared regions is 
installed under the seed crystal, cracks are not caused in the single crystal in this case 
without producing bubbly inclusions. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the single crystal characterized by coming to install the 
transparent matter in the bottom of seed crystal in visible and an infrared region in the approach of 
growing up a single crystal using seed crystal from melt with a Bridgman method. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of a single crystal of 
making a single crystal raising with sufficient productivity, with the manufacture approach of a 
single crystal, especially a Bridgman method. 
[0002] 

[Description of the Prior Art] This is performed by the equipment shown in drawing 2 although a 
Bridgman method is well-known. Drawing 2 shows the sectional view of the single crystal growth 
approach by the Bridgman method, the platinum crucible 12 is installed into this electric furnace 1 1, 
and the polycrystalline substance taught to this platinum crucible is heated in the heater section 
which is not illustrated, and is held in the crucible as melt 13.**** 15 is installed in this platinum 
crucible by that lower part, and seed crystal 14 is inserted in this point. 

[0003] Growth of a single crystal holds the temperature of this seed crystal upper part more highly a 
little from the melting point of a crystal. If melt 13 is completely contacted to seed crystal 14 by 
fusing some seed crystal and this is dropped with the fall velocity according to the crystal raised 
down the furnace 1 1 currently held more at low temperature, since melt will be raised by the single 
crystal in a crucible 12 What is necessary is to lower the temperature of a furnace, to take out this 
platinum crucible, to break a platinum crucible and just to take out a single crystal after descent. 
[0004] 

[Problem(s) to be Solved by the Invention] The configuration of the crucible used for this Bridgman 
method consists of idiosoma, a part to which the bottom of it was extracted, and a part of ****, as 
usually shown in drawing 2 , but in order to enlarge effective length of a training single crystal and 
to raise productivity, using the crucible of a flat bottom which lost the part of **** is also proposed 
(Japanese-Patent-Application-No. 4-80430 refer to number specification). However, although this 
part can play the role of a heat sink and can enlarge a crystal growth rate in early stages of crystal 
training since there is no neck section in the crystal generated when such a flat bottom crucible was 
used, productivity improves and the area of seed crystal becomes large further Henceforth [ the 
middle of crystal training ], the effectiveness of a heat sink cannot become small, either, and, for this 
reason, a crystal growth rate cannot be enlarged, a crystal with much air-bubbles-like inclusion is 
made, and the problem that productivity also worsens occurs. 
[0005] 

[Means for Solving the Problem] It is characterized by this coming to install the transparent matter in 
the bottom of seed crystal in visible and an infrared region in the approach of growing up a single 
crystal using seed crystal from melt with a Bridgman method, about the manufacture approach of the 
single crystal by the Bridgman method with which this invention solved such disadvantage and a 
trouble. 

[0006] Namely, the result to which this invention persons examined many things about the single- 
crystal-growth approach by the Bridgman method, About this, the experiment about the existence of 
the ingredient directly under seed crystal, a crystal growth rate, and the air-bubbles-like inclusion 
under crystal is conducted. In order to gather a crystal growth rate, without producing air-bubbles- 
like inclusion into a crystal In the approach of growing up a single crystal using seed crystal from 
melt with a Bridgman method It found out that the crystal which stripping of heat becomes good 
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since this thing will often let radiant heat pass if the transparent matter is installed in the bottom of 
seed crystal, a crystal growth rate also becomes large, does not have air-bubbles-like inclusion, 
either, and does not have a crack can be obtained, and this invention was completed. This is 
explained further in fiill detail below. 
[0007] 

[Function] Although this invention is characterized by this coming to install the transparent matter in 
the bottom of seed crystal in visible and an infrared region about the manufacture approach of a 
single crystal in the approach of growing up a single crystal with a Bridgman method as described 
above, the profitableness that a growth rate can be gathered is given without there being no air- 
bubbles-like inclusion in the single crystal which is obtained according to this, and also generating a 
crack. 

[0008] It is characterized by this coming to install the transparent matter in the bottom of seed crystal 
in visible and an infrared region about amelioration of the approach the manufacture approach of the 
single crystal by this invention manufactures a single crystal with a Bridgman method. Therefore, in 
the bottom of the seed crystal 4 in above mentioned drawing 1 , this has the high melting point and 
should just install the crystal of the crystal which the gadolinium gallium garnet (it outlines 
Following GGG) crystal which is a transparent ingredient, or a quartz blocks or raises in visible [ as 
matter which often lets radiant heat pass ], and an infrared region of the same kind. However, as an 
approach of preventing this, since the disadvantage that a crack goes into the crystal which will be 
raised if seed crystal becomes thick in this case arises, it is Japanese Patent Application No. The 
disadvantage that a crack goes into the crystal which raises the thickness of the seed crystal which 
touches the crystal raised as shown in No. 45376 [ five to ] by making it thin is solvable. In addition, 
since it is desirable to install the transparent matter in the bottom of seed crystal in this invention in 
visible and an infrared region, and to tell radiant heat caudad efficiently, it is effective to consider as 
the thing of the configuration which does not have a bottom as a crucible of noble metals. 
[0009] Although the melt 3 of the polycrystalline substance by which the platinum crucible 2 is 
installed into the electric furnace 1 in drawing 1 , and melting was carried out with heating in the 
heater section which is not illustrated into this crucible 2 although drawing 1 showed drawing of 
longitudinal section of the single crystal manufacture approach by this invention is held, under this 
platinum crucible 2, the transparent matter 5 is formed in the tabular seed crystal 4 and the bottom of 
it in visible and an infrared region. 

[0010] Therefore, although a single crystal will grow up in this crucible 2 if this melt 3 is contacted 
to seed crystal 4 according to a Bridgman method and this is dropped with the fall velocity according 
to crystal training down the furnace 1 currently held more at low temperature Since the transparent 
matter is made this seed crystal installation 5 in visible and an infrared region at that lower part, the 
profitableness that a crack stops occurring in a single crystal in this case, and air-bubbles-like 
inclusion is not generated is given. 

[001 1] In addition, although magnitude of the seed crystal used when manufacturing a single crystal 
by this invention is made into arbitration, since, as for this seed crystal, a crack goes into the thing 
whose diameter is 78.0-79. 5mm, then the single crystal which will be obtained if seed crystal is thick 
although it is good when a bore uses the platinum crucible which is 80mm, it is good [ this ] for 
thickness to consider as a thing 32mm or less. Moreover, although the magnitude of the transparent 
ingredient used here is the same as seed crystal, and good, this thickness is good to consider as what 
[ 30-50mm ] is thicker than seed crystal. 

[0012] according to [ since manufacture of the single crystal by this invention is applicable to all the 
matter manufactured by the Bridgman method ] this - LiTa03, LiNb03, a germanium acid bismuth 
(BGO), and Li2B 407 etc. — a single crystal can be manufactured advantageously. 
[0013] 

[Example] Next, the example of this invention and the example of a comparison are given. 
Die length with an example and the example bore of a comparison of 90mm At the pars basilaris 
ossis occipitalis of the platinum crucible of the shape of a cylinder which is 180mm, for the diameter 
of 89.5mm the seed crystal of the disc-like germanium acid bismuth (BGO) whose thickness is 
20mm, and under it The diameter of 89.5mm, The raw material which carried out temporary 
quenching at 900 degree C after installing a GGG crystal with a thickness of 50mm and mixing the 
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bisumuth oxide with a purity of 4 Ns and diacid-ized germanium with a purity of 4 Ns at a rate of 2:3 
(mole ratio) on seed crystal was paid for 5,000g. Subsequently, it is the peak temperature of a 
furnace so that seed crystal may not be melted completely. It considers as 1,200 degrees C. When 
this thickness dissolves a part of upper part of the seed crystal which is 20mm and begins crystal 
growth It was checked that a crystal is raised for this with the fall velocity of 1 mm/o'clock, there is 
also no crack in the BGO single crystal obtained when the crack in the BGO single crystal which 
tore and raised the platinum crucible after training termination, and the existence of air-bubbles-like 
inclusion were investigated, and there is also no air-bubbles-like inclusion. 
[0014] However, the crystal of GGG is not installed in the bottom of this seed crystal for a 
comparison, but it is a disk made from an alumina opaque to a tubed crucible (the diameter of 
89.5mm). Also although the crack was not seen by this single crystal when the crack of the BGO 
single crystal which attached the bottom with a thickness of 5mm, processed like the example, made 
the BGO single crystal, took out this single crystal, and was obtained, and the existence of air- 
bubbles-like inclusion were investigated This had much air-bubbles-like inclusion. 
[0015] 

[Effect of the Invention] Although this invention is characterized by this coming to install the 
transparent matter in the bottom of seed crystal in visible and an infrared region about the 
manufacture approach of a single crystal in the approach of growing up a single crystal using seed 
crystal from melt with a Bridgman method as described above, it is given by that what does not have 
a crack in the target single crystal according to this, and does not have air-bubbles-like inclusion can 
be obtained with sufficient productivity profitableness. 



[Translation done.] 
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